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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the west Bowland Basin.
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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the east Bowland Basin.
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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the Blacon Basin.
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2000
2200
2400
2600
2800
3000
3200
3400
3600
FEET MD
Westphalian
B
3800
4000
4200
4400
4600
1300
1350
1400
1150
1200
1250
Dinantian
Namurian
Westphalian 
A
EAKRING 146
EGMANTON 68
400
450
500
500
550
550
600
600
650
650
700
700
750
750
800
800
850
850
900
900
950
950
1000
1000
1050
1050
1100
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METRES METRES
MD MD
1200
1400
1600
1600
1800
1800
2000
2000
2200
2200
2400
2400
2600
2600
2800
2800
3000
3000
3200
3200
3400
3400
3600
3600
FEET MD FEET MD
Westphalian
A
Westphalian
B
Namurian
3800
3800
4000
4000
4200
4200
4400
4400
4600
4600
1300
1300
1350
1350
1400
1400
1150
1150
1200
1200
1250
1250
Brigantian
Dinantian
Westphalian 
A
4800
4800
5000
5000
5200
5200
5400
5400
5600
5600
5800
5800
6000
6000
6200
6200
6400
6400
6600
6600
6800
6800
7000
7000
7200
7400
1550
1550
1600
1600
1650
1650
1450
1500
1500
1800
1800
1850
1850
1900
1700
1700
1750
1750
2050
2050
2100
2100
2150
2150
1950
1950
2000
2000
2200
2250
Dinantian-
?U Devonian
Dinantian-
?U Devonian
Chadian
Waulsortian
reef
complex
Chadian
Arundian
Chadian
Pharaoh
et al 2011)
Arundian
Pharaoh
et al 2011)
Chadian
Pharaoh
et al 2011)
Arundian
Shale
Holkerian
Pharaoh
et al 2011)
Asbian
Pharaoh
et al 2011)
Brigantian
Pharaoh
et al 2011)
Asbian
Holkerian
Arundian
Arundian
Pharaoh
et al 2011)
PLUNGAR 8A
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
NEUT
FRAC
0 2000
NEUT
FRAC
0 2000
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
FEET MD
KINOULTON 1
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350
400
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500
550
600
650
700
750
800
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900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
SON
US/F
140 40
SON
US/F
140 40
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
FEET MD
OLD DALBY 1
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
SON
US/F
140 40
SON
US/F
140 40
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
FEET MD
REMPSTONE 1
250
300
350
400
450
500
550
600
650
700
750
800
850
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950
1000
1050
1100
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1200
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0 200
GR
GAPI
0 200
DT
US/F
140 40
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US/F
140 40
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
FEET MD
HATHERN 1
METRES
MD FEET MD
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Brigantian
(Drowned
shelf)
Courceyan
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et al 2011 Hathern
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Cloud
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Dolostone
Fm
Namurian
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METRES
MD
GR
GAPI
0 200
GR
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SON
US/F
140 40
SON
US/F
140 40
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000
FEET MD
(TVD LOG)
LONG EATON 1
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
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2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700
2750
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
SON
US/F
140 40
SON
US/F
140 40
600
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000
6200
6400
6600
6800
7000
7200
7400
7600
7800
8000
8200
8400
8600
8800
9000
FEET MD
STRELLEY 1
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
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1000
1050
1075
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1175
1200
1225
1250
1275
1300
1325
1350
1375
1400
1425
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
SON
US/F
140 40
SON
US/F
140 40
200
400
600
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
FEET MD
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100
150
200
250
300
350
400
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500
550
600
650
700
750
800
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950
1000
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MD
GR
GAPI
0 200
GR
GAPI
0 200
BHCS
US/F
140 40
BHCS
US/F
140 40
400
600
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1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
FEET MD
200
IRONVILLE 5
WOO DALE 
TILT BLOCK
(NOTTINGHAM
PLATFORM)
WIDMERPOOL
GULF
WIDMERPOOL
GULF
EDALE BASIN /
GULF
(EYAM TILT
BLOCK)
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200
250
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350
400
450
500
550
600
650
700
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800
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1000
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US/F
140 40
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600
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1000
1200
1400
1600
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2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
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FEET MD
WIDMERPOOL
GULF
WIDMERPOOL
GULF
WIDMERPOOL
GULF
(MARGINAL
SHELF)
WIDMERPOOL
GULF
WIDMERPOOL
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NOTTINGHAM
PLATFORM
(SE END OF
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EDALE
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MARGIN
(DERBYSHIRE
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EDALE
BASIN
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HOLME
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HEYWOOD
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EDALE
BASIN /
GULF
EDALE
BASIN /
GULF
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WIDMERPOOL
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SW PENNINE
BASIN
(N STAFFS
BASIN acc.
to Smith et al
2005)
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GULF AND
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N STAFFS
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(PASSING
SW TO
HATHERN
SHELF)
WIDMERPOOL
GULF
(Waters et al
2009)
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150
200
250
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400
450
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550
600
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700
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850
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1000
1050
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MD
200
400
600
800
1000
1200
1400
1600
1800
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2200
2400
2600
2800
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3200
3400
3600
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B
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Dinantian
3800
4000
1150
1200
Westphalian
A
HEATH 1CALOW 1
Chatsworth
Grit
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200
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400
450
500
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600
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700
750
800
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900
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1000
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200
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2400
2600
2800
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3400
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Rock
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400
450
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600
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700
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1000
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SON
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140 40
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US/F
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1200
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400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
METRES
MD
GR
GAPI
0 200
GR
GAPI
0 200
SONL
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100
125
150
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200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
1000
1025
1050
1075
1100
1125
1150
1175
1200
1225
1250
1275
1300
1325
1350
1375
1400
1425
1450
1475
1500
1525
1550
1575
1600
1625
1650
METRES
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SONL
US/F
140 40
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200
400
600
800
1000
1200
1400
1600
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2800
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3400
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4400
4600
4800
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Yeadonian
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Alportian
Arnsbergian
Pendleian
Pendleian
Brigantian
Kinderscoutian
Brigantian
Asbian
Alportian-
Chokierian
Arnsbergian
Pendleian
Dinantian
Smith
et al 2000
Asbian-
Brigantian
Arundian
(Waters
2009)
Holkerian
(Waters
2009)
Asbian
(Waters
2009)
Brigantian
(Waters 2009)
Pendleian
(Waters
2009)
Arnsbergian
(Waters
2009)
Chokierian
Kinderscoutian
AlportianBowland
Shale
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1800
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2400
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Asbian
Asbian
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MD
2600
2800
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3200
3400
3600
3800
4000
4200
4400
4600
Gun Hill
Grit
Gun Hill
Grit
?Asbian
Holkerian
Calcareous
Sandstone
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Limestone
Shales
Lower
Sandstone
Group
?Arundian
?Chadian
Arundian
-Asbian
?Courceyan
Mid-Brig.
to 
Pendleian
?Holkerian
tuffs
Holkerian
tuffs
Holkerian
tuffs
METRES
MD FEET MD
?
Early
Brigantian
Late
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Indeterminate
Chadian Basinal
facies -
interbedded
mudstone,
siltstone &
detrital lmst
(Smith et al.
2005)
NOOKS FARM 1
Dinantian
?Pendleian
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Edge
Shales
with
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marine
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Lask
Edge
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with
minor
thin
marine
ssts
Grey-
brown-
black
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with
fireclays
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Edge
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/
Minn
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Onecote
Sandstone
Onecote
Sandstone
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Sandstone
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Marine
(turbidite)
ssts
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300
325
350
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Deep
water
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& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Widmer-
pool Fm
(Pharaoh
et al
2011)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
(Smith
et al.
2005)
Deep
water
lmsts
& shales
Dark
grey
brown
calcareous
mudstones
& thin
detrital
limestones
Deep
water
lmsts
& shales
?UBS
DUFFIELD
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Edge
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/
Minn
Ssts
25
50
75
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125
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300
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375
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450
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700
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800
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900
925
950
975
METRES
MD
GR
GAPI
0 250
200
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800
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1800
2000
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2800
3000
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Asbian-
Brigantian
Arnsbergian
(Pharaoh
et al 2011)
Duffield Fm
Morridge
 Fm
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Shale
Fm
Pendleian
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et al 2011)
S
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c
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e
n
a
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P
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T
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V
a
n
d
e
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e
c
k
e
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B
Courceyan
Visean
Lower
Palaeozoic
metamorphics
Tremadoc
metamorphics
Cambrian/
Precambrian
metamorphics
T
o
p
 B
a
s
e
m
e
n
t
Chadian
Arundian
?Brigantian
Kinderscoutian
Pendleian
Pendleian
to early
Marsdenian
Late
Marsdenian
Early
Marsdenian
Yeadonian
Grenoside
Sst
Sub-Alton Sst
G listeri MB
Greenmoor
Rock
Silkstone
Rock
W
E
S
T
P
H
A
L
IA
N
 A
D
IN
A
N
T
IA
N
N
A
M
U
R
IA
N
Alton MB
Base Permian Unc
Ashover
Grit
Lower
Grit
Rough Rock/
Chatsworth
Grit
Norton MB
Listeri MB
Gracile MB
Crawshaw
Sst Equiv.
Wingfield
Flags Equiv.
Wingfield
Flags Mickley
Rock
Top Hard
Top Hard
W
E
S
T
P
H
. 
B
Crawshaw
Sandstone
Rough Rock
Chatsworth
Grit
Ashover
Grit
Ashover
Grit
Kinderscout
Grit
Kinderscout
Grit
Alportian-
Chokierian
Kinderscoutian
Marsdenian
Marsdenian
Yeadonian
Arnsbergian
Kinderscoutian
Lower Grits
Lower Grits
Lower Grits
Pendleian-
Alportian
Arnsbergian
(Pharaoh
et al 2011)
Arnsbergian
(Pharaoh
et al 2011)
Duffield
Turbidites
Duffield
Turbidites
Duffield
Turbidites
Holkerian-
Asbian
Caledonian
Intrusive
Basement
Ashover
Grit
Arnsbergian
Pendleian-
Early 
Arnsbergian
Base high gamma facies
Brigantian
Late
Asbian
Late Asbian-
Early
Brigantian
Late Asbian-
Early
Brigantian
Mid Asbian
Asbian
Pharaoh
et al 2011
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Lockington
Limestone
Fm
Lockington
Limestone
Fm
Brigantian
Pharaoh
et al 2011
Brigantian
Pharaoh
et al 2011
Brigantian
Pharaoh
et al 2011
Holkerian
Pharaoh
et al 2011
Brigantian
Pharaoh
et al 2011
Tuffaceous
sedimentary
Asbian
Pharaoh
et al 2011
Tuffaceous
sedimentary
Late
Asbian
Early
Asbian
?Holkerian
hemipelagic
(more shale than
limestone turbidite)
Riley (1994)
?early Chadian
Riley (1997)
?Chadian
Arundian-
?Holkerian
Arundian-
?Holkerian
Arundian-
?Holkerian
Norton MB
Wingfield
Flags Equiv.
Penistone
Flags Equiv.
Penistone
Flags Equiv.
Loxley Edge
Rock
Alton MB
Crawshaw
Sandstone
Rough
Rock
G cumbriense MB
G cancellatum MB
R superblingue MB
R superblingue MB
Yeadonian
Marsdenian
Ashover
Grit
Arnsbergian-
Kinderscoutian?
Brigantian
Pendleian
Arnsbergian
Chokierian-
Kinderscoutian
Marsdenian
Yeadonian
Westph. A
Arnsbergian
Smith et al
2005
Pendleian
Smith et al
2005
Kinderscout
Grit
Smith et al
2005
Ashover
Grit
Smith et al
2005
Rough Rock
Smith et al
2005
Chatsworth
Grit Smith
et al 2005
Arnsbergian
Shales
Edale
Shales
Wingfield
Flags 
Crawshaw
Sandstone 
Rough Rock
Chatsworth
Grit
Ashover
Grit
H magistrorum MB
Kinderscoutian
Pendleian-
Alportian
Arnsbergian
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Marsdenian
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Yeadonian
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Holkerian
Arundian
Chadian
V
a
n
d
e
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e
c
k
e
i 
M
B
Chadian
Pharaoh
et al 2011
Arundian
Pharaoh
et al 2011
Holkerian
Pharaoh
et al 2011
Holkerian
Pharaoh
et al 2011
Asbian
Pharaoh
et al 2011
Brigantian
Pharaoh
et al 2011
Westphalian
A
Namurian
Dinantian
UBS
LBS
Conglomerates 
and breccias
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Widmerpool
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Long
Eaton
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Arundian
Sh marker
(Pharaoh
et al
2011)
Long
Eaton
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Widmerpool
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Widmerpool
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Long
Eaton
Fm
Deep 
water
turbidite
system
(Pharaoh
et al
2011)
Morridge
 Fm
Bowland
Shale
Fm
Morridge
 Fm
Bowland
Shale
Fm
Widmerpool
Fm
Widmerpool
Fm
2.09
TOC
Widmerpool
Fm
Widmerpool
Fm
Widmerpool
Fm
Long Eaton
Fm
Long Eaton
Fm
Long Eaton
Fm
Long Eaton
Fm
Edale
shales
Smith et al 2005
Smith et al 2005
Chokierian
(Pharaoh
et al 2011)
Alportian
(Pharaoh
et al 2011)
Kinderscoutian
(Pharaoh
et al 2011)
Pendleian
(Pharaoh
et al 2011)
Chokierian
(Pharaoh
et al 2011)
Alportian
(Pharaoh
et al 2011)
Kinderscoutian
(Pharaoh
et al 2011)
2.22, 2.27
1.2
1.43
1.43
Dolerite
sill
Fault
Fault
Bowland
Shale
Fm
(Waters
2009)
Morridge
Fm
Widmerpool
Fm
(Waters
2009)
D
IN
A
N
T
IA
N
N
A
M
U
R
IA
N
Top Bowland-
Hodder unit
Top Brigantian
Arnsbergian
Chokierian
Pendleian
Late
Brigantian
Early
Brigantian
Asbian
Base Bowland-Hodder unit
Rough Rock
Sub-Alton
Sst
Chatsworth
Grit
Kilburn
Sst
Namurian
Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the Widmerpool and Edale basins.
Holkerian
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et al 2011)
Asbian
Pharaoh
et al
2011)
Arundian
Pharaoh
et al 2011)
Brigantian
Pharaoh
et al
2011)
Plungar
Lmst Fm
Belvoir
Lmst Fm
Chadian
Pharaoh
et al 2011)
Arundian Shale
Key well 
with 50+ft shale
Non-released well
(as of early 2013)
Other key well
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ROO
CRO
CLO
NOR
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MAL4
WHEL
ROB
ROS
WHE
HUN
RAL
ESK12
EGT
ALD
CLE
WHI
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RUD
THO
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MAR
LOCE
LAN
PIC
HIG
HAR
HAT
FOR
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CRA
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DUF
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HEM
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LONC
LONE
MIL
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NORG
OLD
PLU
PRE
PRH
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REM
ROD
SALSCA
SCU
SOU
SPA
STR
TET
THI
TOR
WES
WHM
0 20 miles
0 40 km
Permo-Triassic
Coal Measures
(Westphalian)
Millstone Grit
(Namurian)
sandstone
sandstone
evaporites
sandstone
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marine band
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sandstone
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e.g. Arundian
conglomerate
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basinal, hemipelagic
shale (Visean)
basinal, hemipelagic
shale (Namurian)
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hemipelagic shale
pre-Bowland-Hodder
(e.g. Palaeozoic)
platform
limestone
volcanics
‘Bowland Shale’
(e.g. Morridge Fm)
Upper Bowland Shale
Lower Bowland Shale
Hodder Mudstone
marine band
Base Permian
Top Bowland-Hodder unit
Top Brigantian
Base Bowland-Hodder unit
Key well 
with 50+ft shale
Non-released well
(as of early 2013)
Other key well
SWI
ROO
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ROB
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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the Gainsborough Trough.
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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the Cleveland Basin.
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Appendix D. Detailed correlation of the Bowland-Hodder unit between key wells in the Humberside area.
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